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S A M P L I N G A N D A N A L Y S I S P L A N: O R G R O U N D W A T E R C O N T A M I N A T O N I N V E S T I G A T I O N ,
-70, 4 4 ™ S T R E E T T O B R I G H T O N B O U L E V A R D , C I T Y A N D

C O U N T Y O F D E N V E R

I N T R O D U C T I O N
Ish Environmental S c i e n t i s t s and Engineers , Inc. (WALSH) has been contracted by the
orado Department of Transpor ta t i on (CDOT) to conduct a supp l ementa l ground water
i s t i g a t i o n in the s tudy area. The purpo s e of the inve s t igat ion is to i d e n t i f y p o t e n t i a l sources
chlorinated solvent contamination discovered during Phase II S i t e I n v e s t i g a t i o n ac t iv i t i e s
ig 1-70 from Washington Street to H i g h Street in Denver, Colorado (CDOT Projec t No. IR-
C X ) 0 7 0 - 4 ( 1 4 5 ) ) . T h i s s tudy wi l l f u r t h e r de l ineate ground water contamination de t e c t ed
ing earlier s tudie s of the 1-70 corridor f r om W a s h i n g t o n Stre e t to Brighton Boulevard
\ L S H , 1991a, 1 9 9 I b , 1992, 1996 and 1998. The investigation is intended to determine
i ther chlorinated solvent contamination in ground water originates w i t h i n present or f u t u r e
OT r i g h t - o f - w a y , or has migrated f r om unknown up gradient sources.
; o b j e c t i v e s of thi s S i t e I n v e s t i g a t i o n include assessing the current status of ground water
lution and i d e n t i f y i n g p o s s i b l e onsite or o f f s i t e sources of chlorinated so lvent s ( p r i m a r i l y
achloroethene). Goals include i d e n t i f y i n g the need for remedial action and potential
ironmental l i a b i l i t y associated with f u t u r e r ight-of-way acquisition. S p e c i a l hand l ing and

oosal may also be required for excavated s o i l , or where construction ac t iv i t i e s encounter
itaminated ground water. Construction worker and publ ic health and s a f e t y issues id en t i f i ed
this inves t igation wi l l be discussed under a Mater ia l s Management Plan (MMP) issued when
analy t i ca l re su l t s of this inve s t igat ion are avai lab l e .

P R O P O S E D C O N S T R U C T I O N A N D P R O P E R T Y A C Q U I S I T I O N
* CDOT is r ep la cmgj the elevated portion of 1-70 from Wash ing ton S t r e e t to Brighton
alevard with a wider", elevated highway (see Figure 2). Exis t ing ramps at H u m b o l d t Stree t
1 be removed and replaced with interchanges constructed at Washington Stree t and Brighton
ulevard. The ex i s t ing elevated structure east of H u m b o l d t Stree t w i l l be r e p l a c e d , and fill
terial wi l l be used to suppor t 1-70 east of H u m b o l d t Stree t .
sign p l a n s indicate that p rop er ty acquisition is required for the widening of 1-70, the
dening of Washington S t r e e t , and the relocations of 46th Avenue and Brighton Boulevard,
e Union Pacif ic Railroad (UPRR) tracks (south of 1-70 at Brighton Boulevard) will be
wed southward to accommodate propos ed ramp structures. Construction of retaining w a l l s ,
:ssons, s torm/sani tary sewers, and other u t i l i ty relocations will require excavation at various
:ations in the pro j e c t area.
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R E G I O N A L S E T T I N G
L o c a t i o n

area inve s t iga t ed is l o ca t ed wi thin the C i t y and County of Denver, C o l o r a d o and is shown
igure 1. The initial phase of the construction will involve the widening of the eastbound
; of 1-70 f r o m W a s h i n g t o n S t r e e t to H u m b o l d t S t r e e t . P r o p e r t i e s a f f e c t e d by the Phase lan
e II construction ac t iv i t i e s were evaluated in WALSH, 1997and 1998. Propert i e s included
lis inve s t iga t i on are located between 44th S t r e e t and Brighton Boulevard, south of 1-70.
p r o p e r t i e s to be s a m p l e d have been or w i l l be acquired by C D O T . Cons t ruc t i on a c t iv i t i e s
extend ramps away f rom 1-70 and into e x i s t i n g neighborhoods and commercial areas

ox imat e ly bounded by 44th S t r e e t and Brighton Boulevard on the south and 47th Avenue
ic north. The UPRR tracks wi l l be relocated south of their present p o s i t i o n .

P h y s i o g r a p h y a n d G e o l o g y
p r o j e c t area is located in the Denver Basin, east of the Front Range Uplift of the Southern
;y Mountains. T o p o g r a p h i c a l l y the area is g e n e r a l l y flat with e l evat ions decreas ing
rds the South P l a t t e River ( F i g u r e 1). Surfac e drainage is towards the South Plat t e River,
p r o j e c t area is covered by a thin veneer of unconsol idated sediments which include the
dway Alluvium (Quaternary) and the Post Piney Creek Alluv ium (Holo c ene) . Thes e
nents are g enera l ly p o o r l y sorted sands, gravel s and some clays. Flat l y i n g bedrock of the
a c e o u s / T e r t i a r y Denver Format i on , cons i s t ing of weathered sha l e , s i l t s t o n e , and f i n e
stone, is uncon formab ly overlain by the younger unconsolidated s ediment s . D e p t h to the
latory bedrock sur fac e near 1-70 and east of H u m b o l d t S t r e e t is a p p r o x i m a t e l y 45 f e e t
l ine, 1995).
top of the Denver Formation marks the base of the unconfined aqui fer . Depth to ground
r is expected to be a p p r o x i m a t e l y 27 to 34 f e e t below ground surface in the vicinity of
boldt Street and Brighton Boulevard (WALSH, 1991b,1992 and Aguirre, 1995). Local
nfined ground wate^ f l o w , east of the South Plat t e River is to the northwest (WALSH,
b). Ground water f l o w ve loc i t i e s were estimated to vary between 20 and 200 f e e t per
within the s tudy area (WALSH, 1996). More d e t a i l s of the local g e o l o g y and ground

r conditions are found in the various WALSH reports (1991b , 1992, 1996,1997, and
) and the geotechnical report by Aguirre (1995).

R E V I E W O F E A R L I E R E N V I R O N M E N T A L I N V E S T I G A T I O N S
e II and III of the m o d i f i c a t i o n s to 1-70 between H u m b o l d t Stre e t and Brighton Boulevard
;rse a commercial, industrial and residential area where many environmental concerns

been i d e n t i f i e d . Several propert i e s of concern were i d e n t i f i e d between 44th Street and
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g h t p n Boulevard in 1991 and 1992 (WALSH, 1991a, 1991b, and 1 9 9 2 ) , i n c l u d i n g nine
perrie s with known or su spec t ed USTs. T h i s s tudy was e x p a n d e d in July 1991 to in c lude
1-70 corridor f r o m W a s h i n g t o n S t r e e t to Brighton Boulevard and was revised in l a t e 1996.
:se r epor t s i d e n t i f i e d f o u r main categories of environmental concern: p e t r o l e u m
taminated so i l s and ground water f rom leaking USTs and ASTs; p o s s i b l e soil and ground
er contaminat ion f r o m tannery opera t ions; and soil contaminated with smel t er wastes
iking in elevated heavy metal content. Chlorinated solvents ( P C E ) were discovered in
aral monitoring w e l l s and s a m p l i n g p e r f o r m e d during March of 1999 has conf irmed the
>ence of PCE at concentrations above s a f e drinking water l eve l s . However no source has
n p o s i t i v e l y i d e n t i f i e d for these contaminants. Abandoned USTs of unknown use were
ioved f rom three locations during late 1998 and early 1999 (WALSH, 1999). Laboratory
^yses p er f ormed during the tank removals did not detect chlorinated so lvent s in either the
; contents or surrounding s o i l s . A n a l y s e s detected only diesel range hydrocarbons which
cated that the tanks had probab ly stored f u e l oil.
i inve s t iga t i on is intended determine if chlorinated so lvent s in ground water originate within
,ent or f u tur e CDOT r i g h t - o f - w a y , or migrate onto CDOT ROW from unknown upgrad i en t
:ces. The p o t e n t i a l human hea l th and environmental risk wi l l also be evaluated to determine
need for remedial action.

E N V I R O N M E N T A L C O N C E R N S A N D P R O P O S E D A R E A S O F
I N V E S T I G A T I O N

l o ca t i on of the p r o p o s e d monitoring we l l s are shown on F i g u r e 2.
environmental concerns for this inve s t iga t ion are l i m i t e d to d e f i n i n g contaminant source

tions of PCE in ground water and re f ining the known extent of contamination.
v l P L I N G A N D A N A L Y S I S R A T I O N A L E
LSH propose s to dri l l three additional test ho le s /monitor we l l s in the southeast ( u p g r a d i e n t )

of the p r o j e c t . Upgradient locations (TH-26, T H - 2 7 , and TH-28) should i d e n t i f y po s s i b l e
ite migration onto improperly from the southeast. T H - 2 6 will be located near the ROW
ndary upgradient of TH-19 and is intended to determine if PCE concentrations in T H - 1 9
inated on the p r o p e r t y or migrated from industrial proper t i e s to the southeast. T H - 2 7 and
28 wil l be located upgradient of T H - 2 4 which contains the highest concentrations of PCE
cted in any test hole. One well (TH-13) in close proximity to T H - 2 4 wi l l be re-sampled to
aer assess a po s s i b l e source within the pro j e c t area. BW-13, which is near the
' n g r a d i e n t p r o j e c t boundary, will be resampled to h e lp determine the downgradient extent
ontamination and possible impact to off site receptors.
und water will be tested for VOCs and TEPH. Soi l samples will be tested for V O C s ,
3 X / M T B E , a n d T E P H .

cis\oJoi\3026\sap.doc.04.19.99
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jr l e v e l s w i l l be surveyed in the w e l l s to r e f ine p o t e n t i o m e t r i c s ur fa c e maps and h e l p
-mine f l o w d ir e c t i on s and p a t h w a y s .

S A M P L I N G M E T H O D O L O G I E S
S o i l S a m p l i n g

location of the proposed test holes are shown on F i g u r e 2. Moni tor w e l l s w i l l be d r i l l e d to
oth not to exceed 40 f e e t . T e s t ho l e s wi l l be d r i l l e d using 8-inch h o l l o w stem continuous

augers. T e s t ho l e s wil l be monitored during d r i l l i n g for both c ombu s t i b l e gases and
' s using a ca l ibrated combus t ib l e g a s indicator ( C G I ) a n d a ca l i bra t ed p h o t o i o n i z a t i o n
:tor (PID). S a m p l e headspace measurements will be taken using the PID to f i e l d screen7 OCs.
sample s f r o m all test holes wi l l be c o l l e c t e d at a maximum interval of 5 f e e t beginning at
ur fac e using a s ta in l e s s - s t e e l s p l i t spoon sampler. Discrete soil s a m p l e s wi l l be sent to the
-atory, d e p e n d i n g on f i e l d observations. If f i e l d screening instruments do not indicate
iminants and v i s u a l / o l f a c t o r y indications of contamination are absent, a soil s a m p l e wi l l be
cted above the ground w a t e r / c a p i l l a r y zone for laboratory analyses. At leas t one s ampl e
Dorehole wi l l be c o l l e c t e d . All s a m p l e s wi l l be co l l e c t ed in g l a s s j a r s with T e f l o n - l i n e d

S a m p l e s wil l be kept on ice at 4 degrees Cel s iu s (4° C) in coolers for d e l i v e ry to the
-atory. Chain-of-cus tody records wi l l be comple t ed for each s a m p l e . C o m p l e t e l o g s w i l l
-epared for all test holes. S a m p l e preservation is outlined in T a b l e 2.

Ground Water S a m p l i n ga
md water will be sampled through fa c t o ry- s l o t t ed (screened) PVC p i p e inserted in the test
;. Screened PVC sections wi l l be ins ta l l ed f rom total d e p t h to at least 2 f e e t above the
; water table. S o l i d ; 2-inch PVC sections with a locking cap wil l be used to extend the
.ned interval to the surface. S i l i c a sand will be poured around the PVC to approx imate ly 2
above the screen and bentonite ch ip s added f r o m the sand to a p p r o x i m a t e l y 1.5 f e e t below
urface to seal the annular space. Concrete wi l l be used to secure a f l u s h mount or steel
up protec t ive cover. Monitor we l l s wil l be d eve loped by purging a minimum of 10 casing
.Ties of water. Prior to sampl e co l l ec t ion, the well head space will be measured for VOCs
I a PID and the standing water will be f i e l d tested during bai l ing for pH, conduct ivi ty and
>erature. The s tab i l i ty of these measurements and the total volume of water purged wi l l
re that the ground water sample is representative of the formation. Ground water sampl ing
iS wi l l be comple t ed for each test hole.

a-«tol\3026\sap-<loc.04.19.99
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nind water s a m p l e s w i l l be retrieved with a d i s p o s a b l e p o l y p r o p y l e n e ba i l e r and be c o l l e c t e d
a n a l y s i s as f o l l o w s : two 4 0 - m i l l i l i t e r (ml) VOA vial s for V O C s and B T E X ; and one 1-

r (L) g l a s s b o t t l e s f or TEPH. All s a m p l e s w i l l b e p l a c e d i m m e d i a t e l y in an i c e - f i l l e d cooler
maintain a t emperature of 4° C and d e l i v e r e d to the laboratory wi th c o m p l e t e cha in-o f-
tody records. T a b l e 1 out l ine s the containers and preservation techniques required for the
i p l e s .

S u r v e y i n g
i p o t e n t i o m e t r i c s u r f a c e of thi s area is known f rom previous s tud i e s . The ground level and
ing elevations of newly i n s t a l l e d piezometers will be recorded by global po s i t i on ing systemJ S) us ing the dual f r equency me thod , as s p e c i f i e d in the contract with C D O T . The GPS
tern wi l l also record the l o ca t i on and ground e levat ions of the test ho l e s and s h a l l o w soil
i p l e sites.

L A B O R A T O R Y A N A L Y S E S
n p l e s may be analyzed for BTEX/MTBE , T o t a l E x t r a c t a b l e Petroleum H y d r o c a r b o n s
•PH, diesel range hydrocarbons), and V o l a t i l e Organic C o m p o u n d s ( V O A s , EPA Method
>0). T a b l e 1 pre sent s the ana ly s e s , containers required, and pre servat ion method for each
ly t e .
ile 2 outl ines the analyses that are a n t i c i p a t e d for the soil s a m p l e s , the containers required,
: the preservation techniques.

C H A I N - O F - C U S T O D Y
Dhain-o f-Cus tody record for each sample wil l track the posses s ion and t ran s f e r of sample s
tn time of f i e l d c o l l e c t i on through laboratory analysi s . The record wi l l contain the
owing information:

l »S a m p l e tag number;'
Signature of c o l l e c t or;
Date and time of c o l l e c t i on;
S a m p l e type (soil or ground water);
I d e n t i f i c a t i o n of test hole or monitoring w e l l ;
Requested laboratory analyses;
Signature s of individual s in custody of the sample s;
Dates and times of posses s ion.

>jects\cdot\3026\iap.doc.04.19.99
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T a b l e 1
W a t e r S a m p l e M e t h o d s , C o n t a i n e r s a n d Preservatives

A n a l y s i s a n d M e t h o d
T E P H , E P A 8 0 1 5
T V P H , E P A 8 0 1 5
B T E X , E P A 8020
VOAs, EPA 8260
S V G A s . E P A 8270
Total RCRA Metal s , EPA 7000 e t Seq., 6020 or ICP
Total C y a n i d e , EPA 335.2
p H , probe
Alkalinity, EPA 3 10.1
T S S . E P A 160.2
T O S , E P A 160.1
COD, EPA 410.1
Oil and G r e a s e , EPA 413.1
G r o s s Alpha and Beta R a d i o a c t i v i t y , SW 9310

C o n t a i n e r
1-1 L g l a s s or n a l g e n e
2-40 ml VOA vials
2-40 ml VOA v i a l s
2-40 ml VOA v i a l s
H I amber g l a s s
M L H O P E
ML HOPE or g la s s
M L H O P E

1-250 ml HOPE
2- 1L amber g la s s
M L H O P E

T E P H - T o t a l E x t r a c t a b l e P e t r o l e u m H y d r o c a r b o n s
BTEX - Benzene, T o l u e n e , E thy i b enz ene , X y l e n e s
COO - Chemical Oxygen Demand
T D S - T o t a l Dis s o lv ed S o l i d s
S V G A s - - S e m i - v o l a t i l e Organic C o m p o u n d s

Preservat ive
H C I , p H < 2 , Cool
H C I , p H < 2 , C o o l
H C I , p H < 2 , C o o l
H C I , p H < 2 , C o o l
Coo l
F i e l d f i l t e r e d , H N O , , p H < 2 , Cool
Add NaOH until pH > 12, r e f r i g e r a t e in dark
C o o l '*A \

H , S O , , p H < 2 , C o o l
H 2 S 0 4 , p H < 2 , C o o l ,
H N 0 3 , p H < 2 , C o o l

T V P H - T o t a l V o l a t i l e Petro l eum H y d r o c a r b o n s
RCRA - Resource C o n s e r v a t i o n and Recovery Act
T S S - T o t a l Suspended S o l i d s
V O A s - V o l a t i l e Organic C o m p o u n d s

T a b l e 2
S o i l S a m p l e M e t h o d s , C o n t a i n e r s a n d Preservat ive s

A n a l y s i s and Method
T E P H , E P A 8015
T V P H , E P A 8 0 1 5
B T E X , E P A 8020
V O A s , E P A 8260
SVOAs, EPA 8270
RCRA 8 Metals, EPA 7000 et. Seq., 6020
o r I C P
T C L P N o n - v o l a t i l e s
Total C y a n i d e , SW 9010

Container
1-4 or 8 oz g l a s s
1 - 4 o z g l a s s
1 - 4 o z g l a s s
1 -4 oz g l a s s
1-4 oz g l a s s
1-8 02. g l a s s
1 - 8 o z g l a s s
1 - 8 o z g l a s s

T E P H - T o t a l Extrac table Petroleum H y d r o c a r b o n s
RCRA - Resource C o n s e r v a t i o n and Recovery Act
S V O A s - S e m i - v o l a t i l e Organic Compound s
T V P H - T o t a l V o l a t i l e P e t r o l e u m H y d r o c a r b o n s

Preservative
Coo l
Zero h e a d s p a c e , Coo l
Zero head space . Coo l
Zero headspace . C o o l
Cool
N o n e ( C o o l )
Cool
Coo l

TCLP - Tox i c i ty Charac t er i s t i c Leaching Procedure
B T E X - Benzene, T o l u e n e , E t h y i b e n z e n e , X y l e n e s
V O A s - V o l a t i l e Organic C o m p o u n d s
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Q U A L I T Y A S S U R A N C E / Q U A L I T Y C O N T R O L ( Q A / Q C )
P R O C E D U R E S
P u r p o s e

i . for f i e l d measurements and laboratory analyses ensure data q u a l i t y w i l l w i th s tand the
utiny o f l i t i g a t i o n .

Data Q u a l i t y Objec t ive s
ca quali ty ob j e c t ive s include quantitation of the primary contaminant of concern to
icentrations at or below a p p l i c a b l e regulatory requirements. The most s tringent a p p l i c a b l e
uirement for ground water is u sua l ly the maximum contaminant concentration (MCL) under

Safe Drinking W a t e r Act (SDWA). Laboratory analyt i cal methods propo s ed in this SAP
1 meet the SDWA s t a n d a r d . The f i e l d and laboratory methods used in thi s p r o j e c t
respond to Level s I and III (EPA, 1987), and are described below.
Level I - F i e l d screening or analysi s using por tab l e instruments. Resul t s are o f t e n not
compound s p e c i f i c and not quant i ta t ive , but results are avai lab l e in real-time.
Level HI - All analyses per formed in an o f f - s i t e laboratory. Level III analyses may or may
not use Contract Laboratory Program (CLP) procedures, but do u t i l i z e the v a l i d a t i o n or
documentation procedures required of CLP Level IV analyses. Accord ing to E P A , Level
III data i s su i table for p o t e n t i a l r e spons ib l e party determinations.

Decontaminat iqn
1 sampl ing equipment will be decontaminated f o l l o w i n g each s p l i t spoon sample. Hand
ers will be decontaminated between each sample location. Decontamination of water
ip l ing equipment wi$ le done between test holes. All s a m p l i n g equipment wil l be washed
h deionized water containing Alconox™ f o l l o w e d by a deionized water rinse. Dri l l augers
I be steam cleaned between d r i l l i n g of test holes.
Id personnel will wear rubber gloves at all times while handling sample s . New gloves will
donned at frequent intervals and f o l l o w i n g co l l e c t i on of gro s s ly contaminated samples to
uce the potent ial of cross-contamination.
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9.4 F i e l d Documentat ion
All f i e l d notes will be maintained in a bound f i e l d notebook or be recorded on a p p r o p r i a t e f i e l d
s ampl ing forms. Notebook entries will be made in black ink; each page wil l be sequential ly
numbered, i n i t i a l e d , and da t ed . F i e l d data w i l l be included in the a p p e n d i x of the f i n a l report
with measurements in s tandard units.

9.5 S a m p l e Preservat ion
F i e l d s a m p l e pre s ervat ion procedures are outl ined above in Laboratory A n a l y s e s ( S e c t i o n 7.0).
S a m p l e s wi l l be maintained at a temperature of 4° C and p r o m p t l y de l ivered t o % H o w analys i s
with in the prescribed holding times.

9.6 Field I n s t r u m e n t C a l i b r a t i o n
All f i e l d instruments w i l l be calibrated da i ly . The pH and conductivity meter wi l l be cal ibrated
using commercially prepared pH and conductivity solutions. The PID and CGI will be
a d j u s t e d to read the concentration (PID) or percentage (CGI) of bot t l ed gas standards as
described in the o p e r a t i n g manuals. C a l i b r a t i o n procedures w i l l be documented in the f i e l d
notebook.

9.7 Fie ld and labora tory Q u a l i t y A s s u r a n c e / Q u a l i t y Contro l (QA/QC)
Q A / Q C s a m p l e s w i l l in c lude f i e l d blanks and bl ind d u p l i c a t e s a m p l e s obtained during
s a m p l i n g . I n d u s t r y a p p r o v e d laboratorie s ( W A L S H , A n a l y t i c a , o r Environmental Chemis try
Servi c e s) will p e r f o r m the laboratory analysis of water and soil sample s . The laboratory
prov id e s Q A / Q C data f r om s p i k e s , b lanks, t r i p b lanks, r e p l i c a t e s , and d u p l i c a t e s . All sample s
transmit t ed to the laborator ie s are handled according to strict cha in-o f- cu s t ody pro to co l .
Laboratory analys i s will be comple t ed within prescribed h o l d i n g times.

9.8 F i n a l Report
To assure report q u a l i t y , senior s c i ent i s t s will prepare d r a f t and f ina l r epor t s . The f i n a l
reviewer will be a p r i n c i p l e of the f i r m who has not been involved in the si te evaluation. The
report will present the results of laboratory analysis of soil samples and ground water sample s ,
geophys i ca l conclusions and da ta , f i e l d observations, conclus ions , and recommendations.

9.9 Contro l of Waste M a t e r i a l s
Contaminated soils and waters will be placed in DOT-approved containers. Drums will be
transpor t ed to a s i t e d e s i gna t ed by the C D O T .
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9.10 H e a l t h a n d S a f e t y P l a n ( H A S P )
A HASP has been developed for all f i e l d activities to be conducted during this investigation.
F i e l d personnel wil l be required to review, s ign, and c o m p l y with all HASP provis ions.
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